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An optical switch network (4) includes optical routers (10), which route information in optical 
fibers (12). Each fiber carries a plurality of data channels (20), collectively a data channel 
group (14), and a control channel (16). Data Is carried on the data channels in data bursts 
and control information Is carried on the control channel (18) in burst header packets. A burst 
header packet includes routing information for an associated data burst (28) and precedes Its 
associated data burst. Parallel scheduling at multiple delays may be used for faster 
scheduling. In one embodiment, unscheduled times and gaps may be processed in a unified 
memory for more efficient operation. 
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^f^-^^-^n^JkM,m^\^9f^^^f*]^ 60/257,884 ^^"^n, 
^'l^stt-^i^ Zheng ^Af- 2000 12 ^ 22 9 ^^5^:^^ "it^S- 

* H 1 6^ it # # iii^ ;m 6^ ^ # ^ ^ " 

^^^^ 

#jlii5iL6^t 11:^1^ J.^ (DWDM) ^:^m,it^^^^¥jt--§:^4- 

i^ge., DWDM 6^^f>^^^t^fe.>b#^#;te rt:, m^t^st 

ATM 

^At^-i'^^^^^ DWDM it^. ^:?f-#'ltilr>^'f^^^ 



I 



t^^^^. t^^^itit##-ife6^^>P^^J5^^>l'^^Be.^ DWDM 

:f nf^^^. kX-etllilA tb cr 7fc#4&-dBSt^^f«1 6^'fr4. 

#>h:^J^^iS^&^^^^-f: (1) i^^y^^j^u^^i^M^i^:^^^ 

@ 4a ^ 4b ^ A 15^^ ^#^^M;NJ«ti"lti&^t!^6^r$(jii8t>^® ; 
® 7 # 7 ^ JP^#^^ PG 6f|# ® ; 



@ 10 ^ tb T Pt*^^®; 

® 14 ^ A T BHP 

@ 16 -ir^^l-iHA^^^ Pm^ PG^6^M-/&if'#iii^.^^fi^fe 

@; 

@ 17a3^17b^ATtt"Ait^^ii6^N">f ®; 
@ 18 ^ A 7 CLKf ^ CLK, 6^1 Bt^j'^-f-; 

S 19a > 19b ^AT^i^i^*^6^atI^^'ft6^^^^^gSLii^ 

m 20 7^tJ{T^f^^a^PM6^^e; 

® 22:^riijT^^^s^PMG6^fe®; 

M^W®t6^® 1-26, il&#.^ifci£lf;*^iL!«. ^Ifl-at. 
® la^il{Tit^^^^l^^4 6(j-^;fe@. ifcAlR^^ ( OBS ) 
a^J^*^6j^tbp^^#^8-^i^>h^»c;ifcj?§.^^ 10i^#. Aa^^ 



«#t4fe^t!5'' )^il^c.H'^#^(^^>^ "il^^?t$#^t^^'' BHP) 

(DCG) "i^fil^ilj^" (CCG) 

® lb ^ATfe'^itj^*^ 10 6^;feS. xt-f 12, 
18 #Aa DCG 14 ^ CCG 16 DCG 14 ^^jfe^J^iS.^ 

( FDD 19 i^M^ 22 ^^SS.^^ DCG 20. 

^ii 20 Hki^J^^^fa.M.±^^^^ 24 Ji^^6^i^x15-.JS;. ^^^^ 
^ 24 6^i5:^-#«rAi^*&-tlj1^.*,-^#JF:i^H'^ (RB) 26 #5?: 
i^H'^ 26 ^^S^^^i^M^lS^M. 24 ^g^3t^4£^l 

^30^^j. 

CCG 16M-A-^^^M4-^(SCV) 32^^. 4f^^CCG 16, 
SCU t^-^^/t^^^^ 34. jt/t*tjl>f|:^ 34 ^jjt^ CCG 
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^4f^#^it^4#^At.'lr-!-. t CCG ^4:i^L^la^iS^ 36 PJr^ 
ifc, :^^JS#-}|-#'ft4#il5'J#iL^ 38. ^ CCG 6^#JL^4^^;^ 
40 ii^. 40 f^i^^-fXM^k¥jTf^S.Ur 42 42 

j5g-;^^p>ftil:i^#^ 44 i^:-^, BHP ilil^^ 46 BHP 

^i^^ik 46 t/ifciItiL'fr*L 48 t/^^X^^f^nc^ CCG 

52. x:l'K.ii.itJ.^^50-^-§^i|6^*&-jJl DCG 54^4;f8^]pi. 
44 RB ^^^^J % 28 ^5^^^^4S:*J 1^ 30 
® lb t ^^Jfe^sr^ Jr^ N '^i^A DCG-CCG X^-^ N >^^^tb 

DCG-CCG ^ 52, *t#^ DCG 4[|5:t K >^>^rit.^&#>^ CCG X;^- 
>h>lt3l: ( k=l) . DCG-CCG 52 -^^af, it 

^Ttfe^l^xt^d^, CCG 16 ¥j^^it k TUfeic-f 1, ^& DCG-CCG 
52 "rr^&vJii-^-^-tfi^ifc^ 12 ^1^^. ^fi<^^%^^i^^ , 

^^ifiiitn (BCG) 56, ^imn^^ R -^.si-r, 

■^yJ.t-^^-^-i^^ BCG 56. it^^^l^ (OSM) fe'|'->h(NK+R) 
(NK+R)$i^^^*L^-4-,^^^ WDM ( ^^XM ) FDLig.>|'^6(f Rx 
R ^ti^^|'^m4^4)&i5fii.>|'l& (RB) 26, ^Xl^^lkx^'^^it 

4&-AFDL 19/!t?|A6^j^i^A^i;L^-^, kit'gt SCU 32 

R>*RRB ^^^^-^t^^^^^^^^^^> ^^^n-k^ 
"P.Gambini^, 'Transparent Optical Packet Switching Network 
Architecture and Demonstrators in the KEOPS Project' , IEEE 
J.Selecied Areas in Communications^ vol.16, nO.7, pp.1245-1259, 
Sept.1998'' fff[st, -Ig.^, RxR RB X^M^^ B #- FDL, *tl^ i 
^ FDL $|A Q, 3lBt, l<i<B. ^-^'It+fJJLT, 3.fL^, 
Q,<Q2<...<Qb^ Qo=0 ( ^'^t>it^'&^ FDLi^H*^) • ii^, 
N >h*&-A DCG FDL ^?t^. FDL R ^h'lrit. 



-^5l8t. m lb t6^#^»^^^^itit*# RB ^^^^^^-^^^^ 
FDLJfiJ*-, *»® 15 t^^> *t^^fi^^H'-^ilTi5^*^^ 

SCU 'fc-f lb t , SCU N >h^A^^I 

-frit^ N >h#-tb4^^J'frii. SCU (PP) 36, 

iJ^ilS38, ^^^;i^40, ^^1142, BHP #4&-^* 46. J^^^^il 
44, 30, 5^ RB ^^4fe*J^ 28. ^M^S^ 36. 

#J^^ 38 ^^'^^^^l^ 40 ^vX^.^bf-'fc^^^^^t. ^^^'ft ( 
^.iPi^^) ^^i^^%ifhtA.^^^i^. SCU »t>«^T^I.^i*.i^« 

i_-y|-BtfsJ#ie., 5l#T>it^&^^^ia:#^t^i^'Jii- OSM 6^8t)«I. 
Bt /5] # A BHP $>J 3^ Bt |5I , BHP /5t ^ 3^6(1 Ji^^>^ ^ # Bt 151 

P CCG 52 #iL BHP. J^mi&^*fi#«.^^^'J^J^6^ DCG 54. 

^-f DCG-CCG :»t 52 42 BHP ff^ 

^i€6^<r4'i^;ltb P DCG 54 6tit##ilJi6^li:l&-f-h56^3t^. db»^ 
iLia*^«6^lt#^ii. iip^ijP3;1^42#iP|jlrf{o4g^]#3iJi6^ BHP 
ifl^i^. ^Hn^it^^^^f^Hx { >0) -^TIIfe^iiTo, BHP 

^«S;f'Ji(k.-^>^7&l&^t^^ BHP 4l>^, 
42 ;F5ifr5S.i±4l|5f:i^H'^ 26 ^^i^i^, ^^'&#g&J.#'44L 
ili^S^^^^*]^ 30, iPi>l#i5.^#fie.J.^^Jlili^ RB ^ 

^^^1 U 28. 

>!lE^'J«t^^^»':^^^#tll^i5{i, ^pJt^^t^A DCG 54 t^^^S 



24 ^mtfiffSl^^X^^^m^^^U 26 PI[^^^i(fi^k.3kSIS. 

>1E 42iJfr^ll#]*f.^*^A CCG52 t^^^TMi^^/31J^-f BHP. 

:fcT^#'J^J^ 60. 62^ 64 td^^-^J^^t^^^fi^-r^. IJp^-jlJ*: 65 
t;&#ia:#f-4fijfp BHP. di«'^^J*Jfe 60. 62 64 t6^/5t;g-^J*J4i(; 

^fJj^^^N^5l3^#^6^«i^^4fe^: DCG Xalt 

^it^^iy.^, DCG #-£P>#, iiicr|t#^5l#i«'.#, It^-f-llft 

$'JS:t^^^*U6^fJiiBtl«l, ISL^^tfiBt-lfc, FDL #iJ's# i ( Q, 3i 
8t, 0<i<B) . 

-StP^ FDL #1^41 3(y 0, ^^^SL^t FDL ^^^H, ^(54^,;^^ 
^>ftilil#^ 44 j^#-*t#ie.E^4#iL*^^^5t^^*lS 30. ^J?'J, 
68 t, j^^^'ftiijl#^ 44 -f-^JCrSj RB ^^*L 26 6^$ « 
A.Oi^^f'^^il. :fc»;^:^fi^-^, ^^>^t^l*i*: 70 t. 
^ 44 -f-4^iL& RB i^^^L 26 ft^^^fi^jllt'^H'^^ifc, »5^«^>^£. RB ^ 

RB ^^^4^^^M}. -k'^^^ RB 26 ¥j^^^^^ 

^^f'J, j^^^'ffil^^^ 44 #l&jlL^4iLi€^^^^^^^J 

^30^RB^^^^)^28, ^l^42i^.l^JS^LeJ->^ACK(^■y.) . 
^H'J, 'SrS)-jgjL^42>Stia->hNACK(^i'c), #.^aJ^ 65 BHP 

>y^j^^i^>friii^#il 44 ^$^^1^4^^]^ 30 6^K.I.^t4fe^: 
>^nDCG#iP.^, A.a48tl&#'ii#tR#, tl{ cr DCG #tR#, A a|gL 

i (^ijt Q,5i,8t, 0<i<B). di«»^i>0, 
A.cr BCG#-iR# (fj RB^^*U) , XPit.>t'^il#iR# ( fj RB ^ 
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^^S-^>^^ii:il#llf]RB^^^^J^6^K.J.#4fe4ir: AO BCG 
m RB ^^;^) , Ani^>)'>fi:ii#TR;^ ( ^ij RB ^:^;^) , 
Act BCG#i^x#(4t.^ RB ) , * ( g RB 

^^^bl*) . It^^tSfJ RB ^^^L^'if'Jji^Btfai. lt#-?-tfi8t-l^. FDL 
^TT^^ii^^Qi^n^, l<i<B). 

^i^^^^^j^ 30 RB ^^^^1^ 28 T^#>W.;>t#*<:i«j6^g& 

>S.BtAk.^ia:l&^tjitt:i|.ii.stifclS-i^^ 10. i FDL ^i^.^itf' 0 at, 
# -f- tiS ^'J it ^ ^^3^ iH" o it # ilJ'J X o 4i| ^ ^ 6tr ^ 

^MiW^^f^^. 44 6«> ACK Ht, 

6^ BHP. 

® 3^jljT^>1^42 6^f#®. •i^;g:^42 80, BHP 

*hig^ 82, ^#>ftil^>^(DCS)«* 84, ^m\^^^^iCCS)^ik 
86. ^^ii^>l^;'>i|^#xt^^Jpijfc P DCG 54 n CCG 52 H^'\t/ 

4^&%^^^;^6^ BHP -tib^?^-f!-^^>(I.PA?«l 80 t- 

^-#;^^:i^;t.a?'J 80. BHP ^Myt'^^M.^^^^^^^ 

^f-^^^f^Hit<t^^^^^A-V<H 80. BHP ^ta^ 82 i^-l/^M 
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't^VJkJl^^^^^Hi^M^ DCS 84 ^ CCS 82, 
DCS ^ CCS 84 ^ 82 fi^ ^51^ 3L. 

^^H^M.'^H^y. BHP 82 DCS 84. i2t 

'&>^t;/rJ^^6^*^ib DCS (DB) . >^ 

#'l^T^BtiLAlL#^'l!^^J&, BHP CCS 86, iJA 

^^>g.J^ip^:^*J^tilJi6^ BHP. 

j^^n^M^^l^y. BHP *hS|& 82 ^ »t;§^ DCS 84 ^ CCS 
;^J^t86. ^i" CCS^*86:f*fil^BtiLtIi^#-^tfi, gib, 'S4fxt 
lfc#^*S6*F;5/r;^T^6^AiLBti«l4*^|l:*.-^;lBHP. B+l # 

T^6fFAiL8tlBl. #.#DCS^*84^/r4R.^fi^^l^iL*^tfiAiL8tl=l, 
BHP^iS^86#^A'^il6^ilt(^i|^itA BHP. 

f^m^^^ T.*r, Kbit ^4. >^4t^J^rilii^A#€^ r, 

Sp^-:>^8tl^,TiL^l Tf*r, Kbit 'It^'. ^M^^^tSl^'- {l)r,=T^ 
^{2)T,^Ti, J^^—^^'^r, ->h*^6^'fi^J^Ar=rd/4(^!i:ftp, OC-48 
M't^Mii^, !?& OC-192Mi"ltl&^ii) . 

>^t;f;^-«t'li6^^t-3LT, Tf^t T.fi^^i^'fg-. S 4a ^ 4b 

(^LT^J?.® 18) t4^li^Ti«§>^'W^. iti^!«^^i^^j^8tiB)To=8T, 
Bt, Tf=T, >':^;SL Tr=4T,6^'lt<JLT»tl^:^I^^^M.t6^Btf5]#t&^pil^?t 

Ifc, '&^nTJ':t>^fJii8tBK-?f-^, :^(»(2)BHP -IfcJt^bTJt, ^^-^^J^^t, 
m^^J^^^^^f-^^ BHF ^^A^^]. ^8tR^:>f#-*^t. 

'ftit-tfi^tfii^^^^^ Pf'^^f, 'S'h^ (Vr,) *1000/8 ^1^, @ 



^a^-t>hBtlS4?5Xt OSMit#g&J.. FDL Q,¥j^JlL^^^AHf^^iS^ 
^, KKB. ^-f Btl^'ft-*^^^^, ^t)C-^t SCU f^MHW^i^^S. 

W (DB) ^Jii.it^^^l^ (OSM) 6^5«JiiBi-|9l; 

SCU 6^ Bm J^i^^^^^VJ O/E #^J&:^?4l^Ji 
vX^ie.^BHPitXSCUfi^Btt^d^^*,. SCU ^1^1- 

W ( ^^P DB ^it OSM fi^f'Jii.Btl^ ) . SCU t 

tDB=(tBHP • T,+A+T)mod 2*" (1) 

^ SCU 32 t. ^f:** BHP 4tllil8ti8l#ie. w ii^. -^t^ja 

>^BHPfiJsi#^8ttfi6^?^A^^-H-*i§t5.?t^^#»tlalT, d^S 4a-b t^^" 
^. ^t. -^1^ 4a t. tBHP=9 ^T=6 >^8tR^^ ifij>^B 4b t. ^=2 
^T=7>hBtl^. 'jE^A=100>^Btl^, U'J^tDB=115, ^PDB#>j5E.Btl^:^ 
^llS^'Jii. 4a-b t, l<x<To=8. ^;F^-J&'li6^'f^i5LT. ^ 
^, ® lb t6^^^^^*i.6^^^^#8tl«lT»':A^^s^. Sith, *»^>5:^ 
FDL 1^6^-^. lt#-f 24 6^5«Jii.Bt 



90 ^ Pg 92 4^^*bJS^ CPi 94 >^-#^;sfe^^t. 
LAUC-VF ( 'i^^J^S.^^^^t 
6^^;^. it#^JL;^i£*' Zheng 2000 10 ^ 12 9 t^f^^ Jl: 

® f,^'l-f- 09/689,584 t/^^i.. "^t^^^^^^ ''^^ FDL i^>t^6^ifc 

DCS 84 ^MA- b-bit ^i^,-itlt^ C ^ Q. "H-lt^ C 
^ CCS # J*: 86 ^ ISI 6^ Bt fiK . -H-lt^ C, ie. ^ & ^^Jlt^d |Lii6^ BHP 
/5tit-i-6tfltfiK. &^A-i^^^yJLHf^H^^f^^iln^i^. j^Hh, # DCS 

84 BHP »t, -H-it^ Cii.<if!l 0. -^#4gt^ Ci 

$ij 2M, 'S^4fjLi+it, il;|»tf:^.y.#)!t$«J|Lifi:6fr BHP;&e.iit*T^ 
2M >i-8tBK. b6^'(l>^^>Sl;L2''>W„ *t W.AIt^^ii^^t. 
W =To+ A +Qb+L„„- 5 , * t L„.x A DB 6^ A^'j^ML. Hh b A BHP 
O/E 42 fi^lL'hJ^il. -flS.^, To-8. A«120, Qb=32, 

L„,x=64, rf&6=40, SP^, W,==184>^8tRg. ^il#^t-J5LT, b=8 tb#. 

m 5 t605iJP^^^^ Pm^45^^-?5- DCG f^^$!L^i^jti>^^^J^ 
Btl^. t5tt,;J&'frilH,6^^^.g.BtlB], 'e#.>f^>?|->^E.PM6^^i>^#-Bt, 

o<i<K-i. t,t^ir, ^il:H,^^«6^, Pp'&;^ifcH?l;g:. 

tipl:->h;fa^i"-^>g:^^*t5'J^3eBHP 6^Bti^6^;f8Xt»tl'51. Pm^-^ 

>t4>t5>t6>t7. 

m 5 t^^^JP^^S^ Pg^*^^# DCG f¥j^SSL^^^ 

6^nijfiK. ^-fn^ Tj^^^iBJi^: j o<j<G- 
1, st^^M^A^^^m. it-Hf^^^^^ Vg^^ j >h^Bt> 
^^M^^mtitA Hj. Pg^—I" G My:^^»] 



1] 



>^t DCG t -i-*^ j . 0 V,=lj«=...=lG-i=0. 

6^ DB 6^^^. ^*J*tJ£^ (CP,) 94 -^ib^t&|tT#*tI'J:^^^6^ 

t.ch'ftitr^fi^il^^BtiBi, •H-^ifc^fa^i't^h^^ DB AjlBtiBl (^fdl^ 

'•oa = ('i)/»-'«* + 2*)mod2*, (2) 

jSjBt, CP,#.|&Ti^JttrPM: 

=inax(0,/,-O, 0<j^A:-1 (3) 

^'J^«T4Si^Jt*rPG: 

/^=max(0,/^-/.), (4) 

=max(0,ry-f,), O^y^G-I. (5) 

>?|-^^jt^^J&. CP, 94 t'4^l&'fril> ^X^^i^yJ^ 

Xffii\m^ LAUC-VF :t)*-^illt4&^t^. Si^®**© 8 t>?t^. -i^^ 
* 100 t, ^It itS:7(y"0"..^EJ^ 102 t. Pc*irf?-^l«II^J5i^'^ t'^B+Qi 
JSti^^^^tS. 106 t. Pm>^ Pm ^^^^"^l^^^yJ^^^ t'oB+Qi 

60^^ 102) tm Pc t6^*^#-9^ (t'oB+Qp t'oB+Q.+lDs) 
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1. ^m, '^iiero, o<j<G-i. dJ-'^Pc tJ-:)''— ^^a^ie; 
1, ^^it^^'h^it^mr^. 

106) ti^^Vt^f^^^^n-^ t\^+Qi^4f^^, >^t'DB+Qi>tj, 
^8 j 6^'^>^M:#Jley 1, ^JI'J, 0. 0<j<K-l. >^ 

:fct^.i^^J*J*:104il 108 t^>t.A^&, 105 109 t , 

CP,^i5«J#^Jt3l#6^tli nlt^'ftit^ FDL #iJ'>^it^^ BHP ^iS^ 
82. >^#Jlt$«J ^ U BHP 82 6^ ACK CP^ 94 # Jt^ Pc 90 

^ Pm 94 ^^m^^^^, ■kf^'S^^^fM* ^'Jis>^^ 110 t, # i 

Qiii.$>J^:»c3ii^ (|*J:^jyit 112) , :*h3S^ Pm^ Pc^* 114 
B=2, #^tffiT^>^;NISI6^ Pm'^ PgV >® 5 t^^. 

:fet#^'J *r TJS^^^S. DB. 

y^n^l LAUC-VF ;5^*6^-^f^4fc^j3(., 'S^H^ife^ 
5«L:?ri(,. FF-VF ( *^$^^6^^^it>^) ^t, 

Pj^ t6^^-^>^BtfBl6fr^*L>^^ Pc ^^Hm^:^^^-^^^ (TI^iLJi 

t^. LAUC(^iiJ^^^^>^^ii) 

^ Pc ^P^^;^^^^. iiaT>':ti^4fc-S:it. ^=., FF ( ^ 

^it^) FF^FF-VF6^F-#M4b^iC, *t^^^^^4^. 

® 9 t-^tii T CCS ^J*: 86 6^^®. H DCS ^J*: 84 $,^X, 
*hS^PT 120^i^^#I'(tilfi^^^. ^•f-#tj||feiLii.i:dtP,>h^1^fi^ 
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10) . ilJL, |Sl#^^;N^Btl9l. CCS 86 At^^ brbit tftit 

It^ C'i^ CV Ci^M^. Cri^^^Jk^^itM^^i^ BHP 

6^ ^ . - JL#jffc$>J 5'J Bt l«l tDB ^ BHP, CPj 122 f»J it- BHP 

6^t!5#Jt^I«I#i2., ^Ch^C^ )SlBt, '^^^-H-lt^C, (t^e^C^) , 

^^C\Xis.no. t^^, '&a|.it#BiT# t'e^iiXit^r Pt. ^P^m/- 

=B, (t',<i<2"-l) , 5^ B,=Pf ( 2"-t'e < i < 2"-l ) . ^:#7dl64fcBt, Pt 

t6^/^/r^^i^*tl.i(y P^ CP2#'J^T^-H-*ilj^*&^tStbiL 

Bt ( ^^^^ FDL Q, ) 6^ *fi 

'^B(e0 = l((/o* + Q)niod2*)/7>i 0^/^5. (6) 

^'i. (C, ) = if is (2/) - 2*- ) mod 2\ 0 ^ / ^ 2 . (7) 

#-^biT»S^^I&#-^b^#*, ^^j*'. 2"=2'»/T,. ^b=8J.Tr=4 
^, b,=6. i^^j':tT^*Tf:t^^4}-xt^- DB AiCBtiBj t(^>. 
t=t*DB(Q,)) T)l&6^ BHP AiLBtl^. BHP, 
-la^^BtlBl:?^ iL:fc.1^Xo ( 4a 4b t/^iE-) . it J= r Xo/T^J . 

>hBtI^.Bt, J=2. ^R^, BHP-^;^i& X>h^^. 

.j§til-'f€.3^^:5fe;5r^t. ^S^Jii-f Btl8| (GET) 7r>i:^T^B.^ 
^J^ii, >^ 11 t/>r^. ^fm. 130 t, Pt 120 # X ( ^ BHP 6^-^ 
]^) •^'«|-'^^T121fi^;ta^^i E„j6^J^^B,.j^^>b*^, 0<j<J-I, 
^ t-j>0. ia;^ X<B,.j, l9p^^B E..jSlEr 1, ^Jil'J, 0. 
Il^l32t> Pt t^!>'-^^Bil^ 1. ^f^lM^^A^ 

^>h^M%:n. ^^^^$sl, CCS 86 

BHP6(ri!^. zfc'^, PTt^^^^il'^ "1" > i^BHP^3S^82 
iL^-^^V^{fm 136) . 
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-k^^it^ E,.j, ^^iLdJ BHP ^^m^tt^ i t'DB-j+2" ) modi". 
^6*rJj^H'^^#Btl31i& (tDBinodT,) +j*T,. 

T CET ^*J&, CCS *|J*: 86 ^ BHP ^hSU 82 iSL^i^f- 
^^1^;^ BHP JJA.S.^^t'flp^BttftjS.ilT^ BHP 6^>fr4. -^If-fJ^^^ il BHP 
^iS^ 82 6t ACK, CCS ^ik 86 lfc#jl# P^. -i^d^, y t 

6^ »^ J^*til#. By-By-X. d^^i^^^il BHP, ^^ACCS 

^J*:86#(«jBHP*h3iLS82Xil->hNACK. t, Pt 

i«;T##^>^, *»T/5til, *-f CCS 86 ;F^5l&#-f*fi6^ 

^^^J^BHP. #l^BHP^3£^82^-i-^^. ^ B=2 »t, 

^^it^'T^^Mm t\j,. t'oB+Qi ^ t^DB+Qj. DCS ^J*: 84 

A^Ti':i>^t.il=.>hTlfefiO#t#^tfijbiLN-i«l^^^ BHP. 

44 6^>^&^>j5t-f, ^^Ixt R'^R RB^^;^26 6'j#X, #^4^RB^^ 
4£^]^ 28^^i^5t^^^l^ SOXt^S^tlfi'r^^;^ 26^ 24 ii^BtS.. 
^;^>fp#i|:34#^ 44 fe^^ig^ 140. '&^^6Jf:M.>}'^A^ J.( RBIS) 
142. #Jri^Jt*|-tb^^(RBOS)«* 144^E^?'J 146 RBIS 
142 ^3$^^ RB 5t^;^ 26 6^ R >hAn>Jt-ii6^'&^ , RBOS 
144^i^j^ll RB ^:^^26 6^ R>hiij n>ftii:6^'&ffi. RBIS ^ 
RBOS 142 144 t, ■^iiii^^^^ill>l^^, LAUC-VF, 
FF-VF, LAUC, FF ^. RBIS 142 RBOS 144 ^ 

)'X;5^^4a^i<.^:7^|5l6^^^>fe;5r^. A^^J#^;t.^^, RBIS ^ RBOS 
^^^:{t5^i^^-^ DCS S4 ^n¥jTl^^^>ir. 

T, ii J^^^, ^ RBIS ^ RBOS ^J*: 142 144 t J^:^^^ LAUC-VF 
^iir; DCS #J*:6^&Tf:?r^Tv:^#^'J^, /^^^MM^tit^^ 



IS 



^ hs^^J^^^^ RBIS 142, #4^ SI if- OSM 6^ Bt/5J ( t^B+Q, ) 
^ lM^'fi"4iLii^ RBOS 144. RBIS 142 ^t^Jli^ RB ^ 
26 6^.j5E. ( tDB, tDB+lDB> BtfHl-^f^^^6^AP>ftii. -k^^^^^^ 
m^yJL^^^¥i/^XJi^^, RBIS LAUC-VF 

RBOS 144 ^^jSSl ^ RB 26 6^>j§L ( toB+Qf 

cr>fril:, RBOS^J*: 144##.# LAUC-VF RBIS 
( RBOS) «i*:#//r3^#6^Ati ( A P ) 'fril#i«'>#iL NACK JLiU^ 
di-T^^fllTiLl^ RB ^1^*1. 26 «^^;^6^Atr^il^jSt ^ RB 
^:^*L26 6^^#-6^ibo^il, RBIS j^t* RBOS 

ACK, -f A, it^>^^J*:#^^'ftxi^^^4. I5]Bt, ^ 
3S.^S$,ikj-^j§i^ 42 JS(Li^->i- ACK, #1^^>J-^^4^*J^ 28 ^ 30 iL 
sige.JL'fr4. ^H'J. ^iSH 140 #1% RBIS ^ RBOS 142 ^ 144 
ilil NACK, ^^"^JHU 42 4Lil->^ NACK. 

RBOS 144 ItH^tS^^'&^fi^ FDL mH'^ 

42 3^#6^, t?&;f:^i^ RB 3t^*L 26 Sj*. itm 

RB 5C.^*L 26, >fEmT^*irtfc C'frilH'^'^^ 
RB ^^*1.26 ® 13 t^t^^T-'^^I^, ^^^^ 

^M^^^^ 148a-c ^ijii 2x2 RB ^^M^ 26. -^^A-itm^^ 
148a-.b#i$.Bt 2D, >^ DB Bt D. 

BHP#4&-;^* 46 ^i->j9t BHP *hJS^ 82 ;5fi«^6^ #4^1 »^ 
^^J-ftil 52 JLJl^ BHP. ^f->^Bti^:#^t. 4il^^^#^^^6^, 

^^^M^A W.^ 150, #JiLj^)a^-9j-4siiJStili6^ BHP 44:^^^1=1 
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( stpn. Wo t/5t^ ) . n^'t^^M BHP 

BHP, ^m^^^M^^^-A-^-^^f BHP >J- 
M^^, ^>^BHP4^5JiS&^->^-l^>g.4^^, ^f-^t^BHP 

#L^, t,ABHP^^^J*:^)lfc^iJ BHP fi^^lTBtt^. ^Sipe^tt&J^ 
iS-^BHPdJiCBttfitp ( Pc+(trtc+2" ) mod2" ) 

modZ^-H-^tb^^il- BHP 

^jXQ^Ji^Bt, l<j<B. ili, 4lS5f;#il^Ej5'J, .ft^® lb t. 

FDL Sfj^fifr^^^tRJ^^i'iyPl*^ FDL i^^l'^fi^ la^Ttfe'^^^:^. 

B=2, R=4 ^ R,=2, R2=2, #JL R, 6^i^>^#Sf;>fi■ii^■t 
S^^^J^f. >^*r DB^^:fej€Bt Qp i8p^>^t.© lb ^^i^imm^ 
DB, 07(yi^:^i«§>h$«6^4)S5f>frit.. f^^. >^E.® 15 t:^.*^ 

SCU 32 6^rtitit:?ri||^TT?'l-^^^:2L^h^ir«»^/r^^^iJL^^;^ 
^: (l)j^^^#ili^#^ 44 RBOS 144 ( ^j«L® 12) 

IITJ^, (2)RBIS 142 1 1 J^'^-^^^H-ii. )':;«.E^#Sf>ftii 

B>1 ¥1-^) . ^li^'h B>1 Btxt FDL i^>)'^6^4!h^fi^ja.STllfe'S., 

^ ^-^ >1 ^ 7«7 1^ m ?t 6^ # ^ *^ ;*15^>(J^ - >h >2A Ji 6^ ^iS. 

#. r J y^Tj^^^yil^^^^^^it^nr 44 6^i5:-H-:^r#6^^p|^ 

4hxt B+1 >hT^fi^3iil4t-^iLit#^tai^ BHP. 

^t^^T*'^^^^ 1(^^ B=2) ff^^^^^^^^, ^t, 

^ ( 1/0) ^;t6^i€i5, ( Q,) A^-^^^^^^^^ 

ii. >f^^^4l^ (0/1) ^t^sij Pm^c. Pc. #-i-*&lt^iiJ'i5-^^t6^'ti 
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) BHP *hia^. 



^1: DCS^J*t^#6^4tt^^ (B=2) 





^*4f 










(1 bit) 


(1 bit) 


MaxOoSiG, log,K) bits 


(logjK bits) 


Q. 










Q. 





















® 9 ffJf^^ CCS 86 ¥i^ififn^ifit^- ^t^^-^^J^ 
^Sl 2 ii^Z. B=2) fP)i-^fi^^^^^^, 4t. ( 1/0) 

^'JM-lb BHP :it^it)5t«.iLA6^BttS. -f^. CCS ^^^^^^^\^ 
" JLi^ BHP fi^-fcSi" ^'J ( 1 i^iS^^H ) BHP it^^. 

A2: CCSm:^f^^fi^^t^^(B=2) 













(1 bit) 


(b, bits) 


(b, bits) 


Q« 








Q. 

















^i^^J DCS ^ CCS ^ikf^^^if^^-H^, ® 3 t6^I BHP 
82 ^it. FDL Qj ( l<i<B) . A^-^^^m. 

BHP, #|iJ*r#'5^*fi&^^44Li3i^® 12 t^^^'^^Tii 
44. FDL i^Jt^T-^>t^#i" 

(2)^^ FDLM^t'^T^.^il^^^sS, H^)^'^^^^^'f^. 
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^^S^'^^^^ik^^X,^yn^$J^: DCG >^wO|t|& 

-ftii^fiR;^, {ho DCG ^i'l^, A n|t##-5l#iJl4^. ia:#^*!a$'J 
^^^4^;i?li6fi$«Jii.BtlHl, Iti&^^S*)-^, FDL 0 ( Qo) . 

a#P'ftiii4#^ 44 ^#*t^«jil^>f54J&i^^)X^-4^ ACK. 

■ DCG#iR#, 

■ for(i=lto X do) 

• AaDCG#iR^, 

• FDL#iX^i 

^iM-M-fln^. RBIS 142 ^'fvX-f ^^-^S 12 ;^/ril6*| ;^Jfc, 
^ilJ.. xt-f#>^3iili?; Qifi^'ftil^, 0<i<B. '&:tp;r->^PM^PG 
Xt. @ 16 t^AT B=2 Bt6^->!-^4^. if'J^->i-:?fe4t 

t. RBIS ^i*:#^il^^^>tlt4&^tS. ^ x=l Bt, RBIS 142 
HHP ^JS ^ 82 FDL ^^.^t ?„, 90a, Pci 92a ) 

^(PM2 90b, PG2 92b) 6fiff^t:^t. dP^43^$'JT^«Ii^H'^ii, 
"^^it^^iS^ 140, 140 BHP *t3S^ 82 J5lil->h ACK. 

S x=2 Bt, (Pmi. Pgi) ^ (Pm2^ Pg2> . -^^^m^^^ 

^^^^'^%\t^, n^^s^it^^s^s^ Q,^^it.;^iti^^7fir, t^bhp 

^m.^ 82 J^ili— >h ACK v:i fi^-ftl^. J^l^^^^;^, RBIS # 

* 142 #it^;N>SL60 Pc^tt. 

® 17-26 ^iljT-t^/5t?1^6^ LAUC-VF ^-^fi^it^. >^£.Ji^j//r 
§1^6^ LAUC-VF ^^t. Pm^ Pc^^^-^l-l^-^h 
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22-23 t^^i^6^^^^^t, ^"tn-^y^^^^-^^m. 

^mn Pm^ PG«t'^A->h5^mi£^ Pmg. m^-^ Pmg*-^-^ 

Pm^ PG6^:*i3'^^^>'^j^'ft:'^'6^^'<>^^i^^^^?.^^. ASIC ^ 

^ ^ ^ 51 L AUC- VF ;5r * «^ - # it lli 4 6^ ^ # it ^ 6^ 1^ ^ . 

^Sl7a^l7b t. ^AT^>h^hih^it Ch, ^ Chj, 
^t^H. ^ to'^f » 'f^^ Ch^t^A^f^-^M DB, Pp DB,^ DB2, 
i?& Chj ^— DB3. Ch, -t 6^ DB, DB^ ^fSl 6^ Btl«] faJ 

jS.i^i'fr^ DB. 

LAUC-VF::5r*«:*#.|&^^'f«.^«>^iPi^DB. -W**, ^^tr^t 
l&t#^tii DB4>j5t t'UtfSJ^xi.. 17a t«^^f»l., T^a^fe Chj6^^ 

iH^VfiSi^^, ^ Ch, Jt4^ Chj Jifi^lHjI^I^^^ DB4. LAUC-VF 

#J«tS 17b t60ti-i>L. DB4-^ Ch,Ji6^ DB, H'^, X-^ Chz-td^ DB3 
>t^. ^iiit^'J^ FDLM.H'^. '&T»'X.^t;f:^ Ch,Ji6^ DB^/^ Ch^ 
Ji6^ DB }f^¥i^^r^^^^^4f^iik. m 17b ^iljT5t#-#^ 

SM={(t|,i)|ti;lL^ii Chi 60 *.^>^8tl«l } 
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SG={(lj.rj,c,)|lj<rj ifhiS\m [lj,rj]>l>ftii: Ch,j -hfi^ (51 fig) 
J^^nn^f*]^ 09/689,584 f^^^¥t LAUC-VF 6^^:jfe^5^t, 

-^g^, ^-^^.^ Pm6^I^$^#^*^ M ^ Pg^^^JP^i-^I-^^ G t6^8tl«l 
4ipA;Nxt8tl8l. -IS.^, S-tBtl^i^J to. t^, 'h-f to ^^'fr^^Btl^'fiiL^F 

S'm= {(inax(fi - to, 0}, i) \ {U , i) e Sm) 

S'g = {(max{/; - to, 0], max{/y - to, 0), Cj) \ (Ij, rj, cj) e Sc) . 

09/689.584 t /5tli*^il^>l^^^ DB ^^f^lt-^ 

'fiiC^i DB. ^& BHP AMiL^l, ^ia;*P*->hBtRK4^^ii-. Btl^Bt 

CLK,^^li:;?{;#-<i^4^;ta^8tJ51. CLK,;}^c■^|':Sa@ is t^^^. i^T 

^^fi^-fSi-ia:. >^t® 18^/r^6^^^t. -4^CLK,^^^:f 16>^CLK, 

.^S 19a^ 19b t. ^^TxtJI:S^^f']-f- 09/689,584 t^^tlt-Jb*^ 
Pm^Pg^^'^^^^^'^^^' KXii^&atR^^^. ^Pwt, ^->hr^ 

MC f^H^i^^ffi:^^^ M,> 1< i< r. #>h^ Mi^ii^f:fc'T 
^-f^: >^ Mj>MC, H'J Mj-Mj-MC; ^H'J, M,-0. 
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^^^^ MC f^ik^iti^f^tt^^ Mp l<i<r. 
M,4^5ii#d^T^#: -kfx^ MOM,. H'J MFLAG,=1; ^M. 
MFLAGi=0. ^^^iSk^^^^'f MFLAGj (l<i<r) Jt^^Abit. 

® 19b ^^if^^^-i^i^MJ^^ M t6^^^^ Mi ^^A^ni^ 

^#«.a.ihit. >i5E.»tj51 t^i^^^ilfjilL^ t', ^&>^L8t|il ti>to, # 

t"=max{t'-(t,-to),0}. jat^t, ;f9^H-f-*f^#.*, fi^'ft'l^^ Btl^ ( ^F, t'- 
(t,-to)<0) ;F^f-^#>frili^;l. -^^>h^ M,;N^6^^>bi^^ 204. 

>hiti^'H-4^llift^5!. Pet G6^^. 

c-bit 6^#5f:3t^-H-^^ C.. 8tl^Bt# CLK, #^ 



2'> 



MAX. 



^t. MAXs A CLK,60^^#t, ^J5^id^^#*t5ll BHP, 

8t, timestamp„^(BHP,)-C. BHP, ;|*te.84-|Hj. 

T5^>t.^#*tS'J BHPjBt, -J!-^ timestamp,,h(BHP,)*-C, BHPi#-^e. 

D, = (timestamprta>(BHPi) + 2<: - timestttmpsdi(BHPi)) mod 2<:. 
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"T^, m^Mi^^^^^^^^n-^^^n^Hl^ (^«Bt^ CLK. 

^ T,=A+x,+D„ *tx,ABHP,-^ DB,^j31fi^^#Btl^, ^ Dj 
AS^iSrA FDL Btl31. ^'JJ«^i(f^#.*,fi^lft.'fr timestamp.,fc(BHPi)*- 
C,6^|Btl^Btl^, JjlJXLIj^^^^t Pm^ Pg t6^^>«tBtlaI. TJStiE.'^Afe.lPI^ 
DB,. 

^ LAUC-VF ^M^&U Pm^ Po^iPl^^^ 

^^^^S. S'm^ S'g. >j5E.^^Bt«. S'M-{(t„i)|l <i<r}^ S'G-{(lj.rj,c,)|ij 

^7Gia(lj,rj,Cj)^^'ltii Ch,j Ji6^#/3J1^I^ ) [lj,rj]. ^^;^Bt)^ 

^^PM^PG6^^^®feAii.it^jlPG45^'i^APMG. Pmg 

^^JSS'mG- ^'fn-^ATJ^JP^^iS^PMG^^I^*^, -«i=-^>f^PM^PG. 

Pmg*J^^^^^*^ MG S'm t6^— S'g t6^^x.ia. 

^ Pc G MG t6^^^4^=*15^«^^^. ^->h^^^^ 

^(lj,ri,Cj)Bt. *f '->h-f-4^Mf- V Hh^^A-^^^^ r,. § MG t 

^^t^ffi. -t r S'm> S'g. irr>h4^ 

TS, #^?t^PM^PG6^^^^^^. #^:5CPmg6^^^^##. 
ir^'KliilM ^51 LAUC-VF :^ ^. 

lik. il^-ffil^ Ch„Ch2,...,Chr i5: S={t,|l< i < r}, ^t, tj 

■sr^f-^^. ^^->hBtl5I T', PmA->^^JP^^^^, 
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r»=min{ti|t,>T'}, T'^^^Btl^. -IS.^. T"=tj. 5?^, 'ffil Chj 
;5(;T^»>«, 20 ^ 21 t^AT Pm^ Pc Hn^^ 22 

© 20 t^jIjT Pm 210 6(f^;5fe^iC. ^^^it^^ P^ 

M 212, -^^^^t k M„Mj,...,Mk, -t>h^;tt>^ll^ 

it*^i^«tiiil->h^'^ltM. Jfci^^#^ MC 214 ^ 
>?^^-f-):bife6^#-^. MCH 216 A-^^^^, M^^mt k 
MCHi,MCHj,...,MCHk, *t MCHj ^ Mj X^^^. 
>^^'liitla, #JL'^'fn^f-^#-friii6-f-. MAR, 218 ^ MARj 220 
4:Afe.it-f>j5-a, ^l^^^tyR Miff MCH ¥ti^&. MDR222^ MCHR 
224 ^It^^^^, .^i^iy)^ M^MCHR>':i>5-MAR. 

^J^^mn Pm i#T^'J.i5t;f LAUC-VF 'fTii^^^^'ftt 

^ib MARi t6^^*t X, MDR,-M,, MCHR- 

MCH,. 

1^;^^: ^ib MAR, t^^^it x. M,-MDR, MCH,- 

MCHR. 

# MC f^it-^fitt^ M„M2,...,M,^>a.lSIBt ( 
^^^'h¥j i, Mj<MC, #^^f MARj-j, MDR,- 

Mj, ^MCHR*-MCHj. ^ ^ PJf ^ ii^ ^ M^^^'^M^ Mi<MC, 
>^E.it— ^'f^:^;^, MARi=0. 

^T^: ^ib MAR, t^^ifcAt a, ^ MAR2 t^^ b, a<b, 
j (a<j<b) . ift.#M^^.i-Mj^ MCHj+i*-MCHj. 

MCHj) ^■^}^X^^-^i^^^iftm.. "^^t^tt" fi^i^Jb r 
ii^J-lt-f- MFLAG, ( 1< i< r) . ^ JL-fli M,< MC Ht. MFLAGi=l. 
t-^^^^^^n. ^^A^ MFLAG, ( l<i<r) , § "^^fltt" 
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^#^^Bt, -S^^^Jifcih j ##«{fi.|LA MAR, t. "^^L^" . 

6^^hsb4tJ^#^^;r#ii6^^^|8lfiK. |HjRfJ^->M^lt^7tM (i,r) 4t 

^#1^ G93, GC230. -if^^^ GCH232, GAR 

234, ^^^^^ GDR 236 ^ GCHR 238 )>l>8LX'ft^'?S-^ GR, 240 ^ 
GR2 242. 

G A-^^y^^^m. '^t n -1"^ ( Gi,G2,...,G.) , G, & 

'&^^9§>^^^ GC,^ GQ. GCH A-A^^^^. ^S^^E^ n 
GCH„GCH3,...,GCH„, GCHj Gj ^>l^. ^^^^^A-^-i^ 

^J.'&^n^f-^^^ilife-f'. GAR 4.->^Afe.it^-l^^, 
^^iyR G fi^ifcit. GDR if^ GCHR A^^^^^. M^'&H M 
MCHR G AR. 

^l^^S.^ Y^LWyn^t^^^ LAUC-VF i^^T^^^^ffft 

1^;^^: GAR t6^*Jj-*tx, 4fc^G^i*-GDRp G^2-GDRj, 

GCH, -GCHR. 

i^n^lt^^^t: # GC 1 f^t^ Gi,G2,...,G„ 6*>^l.lgl Bt 
(#^) ii^tbi^. ^^^'b^ j. 'Dt^ Gj.i<GCi^ Gj^>GC2. >^ 

^#GDR,-Gj.p GDRj-Gjj. GCHR-GCHj 
jfcGAR-j; GAR-0. 

# GC, t6^<fi.^^;^4^ G„G2,...,G„ 
Bt ( ^AfL'h*^ j. Gj,i>GCi ^JL j J^^^m 

GAR t. GDRi-Gj,„ GDR^-Gj^, 

GCHR - GCHj ^ GAR - j; $ fl'i GAR - 0. 
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JdJii^: ^tij GAR t^^^fe'it a, a< j<n, Gj+i 6^ 

1^^, Gj-Gj+„ GCHj-GCH^+p GCHj GCHj,.,. ^ G^j-O. G„.2 
*-0. 

3R.T#: GAR 1 6^*fe.it a, ^# Gj^i- Gj, GCHj^,- GCHj, 

a < j<n, 

>i5E. Po t> -H->ti& ( G,,i,G,,2,GCH,) xt>/^1"'frii GCHi Ji6^->Mb1 
m, ^^it^9ffS\^ G,.,^&^^8t|8ji& G.,2. Xtf- -I^^L^" . 

^4"^7Gla (G,,,,G,^,GCH,) 4q5T>':t#i(r-->h^4^i|^i!hiS. 

^ n ii^'ft-f- GFLAG, (l<i<ii) , ^JL^S G,.i>GC, 

JL G,.2<GC2 (;te>^>fc, G,.,>GC,) Bt, GFLAGrl- ^-^^^^^ 

^*SrA.:Hy GFLAG, (l<i<o) , ^:^##^JiS.Bt, 
Ah j :?f-#^^^>V GARi t. "flM^n' . "^H^^i^^i^t" . 

^. 

f.^'J-f 09/689,584 t#^-N-Tfe-T Pm^ Pg^^^^^- 
m 22 ^ibT^tiS^ Pmg6^^®» ■^^ig^M'^T-hit Pm ^ Pg 
AhJg^fi^^&ilfe. Pmc&^^J^^^IIMG248. Hsig^^^^MGC250. 
MGCH 252, Afcit^^l^ MGAR, 254a ^ MGARj 254b, 
MGDR 256 MGCHR 258. 
MG m=r+n >}-^ ( MGi,MG2,...,MG„ ) . 

MGC ^->^Jfcife^^^, >h^, ^>h^4^ MGC, ^ 

MGQ . MGCH ^->^^#^, ^ ^ ^ m 

MGCH„MGCH2,...,MGCH„, *t MGCH^ MGj ii^^^^t 
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n.^^: ^tb MGAR, t6^*a:x. MGDR, - MG,,i, MGDRj 
-MGi,2, MGCHR-MGCH,. 

^*L!^: MGAR t^^rifcAl: X, Ift.'ff MG,., - MGDR,, MG^j 

-MGDRj, MGCH^-MGCHR. 

^^j-S.-^^*: # MGCi ^i^^Mffr^^M.^ MG, (l<i<in) fi^ 
ik^n^mti^, MGCj^^ MGCj t6^<fc-^/5t^j^^ MGj ( rH 

<\<m) ^n^n^^. (i) MGQ^O, «ll##^#T?'lll'f^: 

^AilL'hi^r, j' < r J. MGj.,i<MGC,. ^ 

^, 4fc#MGARi-j'; ^iW-MGARi-O. |t'h6^ j", i^-l 
<j"<iii. MGj.i<MGCi3^ MGj.2>MGC2. ^'^al— 

MGARj-j"^ MGCHR-MGCH,; MGAR^-O. (ii) 
MGC2=0, 4^A|L'h6^j', 1< j' < m J- MGj..,<MGC„ 

MGj,2>]VIGC2. MGARi- MGCHR 

*- MGCHj; ^ nil MGARi - 0. 

.^X^: MGARit6^*fc*t a, )ej-a<j<in, MGj 

-MGj^i. MGCHj-MGCHj+p MGCH, MGCH^+p MG„.i - 0, 
MG„.2-0. 

^T#: MGARi 1 6^^*t a, ^ MGAR, b, a<b, 

Xt/9r^t6^ j(a<j<b), ^#MGj+,-MGj3^MGCHj+i*-MGCHj. 
Pg t ^itM( MG,,i,MG,,2,MGCH, )T3^>&-f ^il MGCHj 

<5LT, i>r, dia^ i<r, MG,,2 # ^ , Ji^it^A 

(MG|.i,MGCH,) *t/6f#i(/^il MGCH,Ji6^rj^lP|;t.Btl^ MGi.p ^JL 

( MGi,i,lVIG,,2,...,MGCH,) 4^5-5^^'X'fti^^->^^^^^i£. IT r >^^4^ 
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^il:^3L-k^T: (i) MGC2=0 JL MG,., > MGCi, Jill MGFLAG,=1; 
(ii) >^MGC2^0, i<r, MG,., > MGC,. JI'J MGFLAGi=l; (iii) -fio 
^MGC2==^0, i>r, MG,,,>MGCp MG,,2< MGC2, ii'J MGFLAG,=1. 

MG,.i>MGCj JL i<r, JI'J MGFLAG,=1; jfc(iv) ^M, 
MGFLAG,=0. 

t^A-^^^- MGFLAG, ( l<i<r) , 

MGAR, t/^— 4^Aj!.it. MGFLAG, (r+Ki 

<in) . MGCa^o, ^ •##s.^4$:t' 

'&#>^E. MGARj t/'^-^^Afe.it. 

A'f^i&^i^X. dta^ MGC2=0, iip^, ^ "#^TiS.^:itt" 

^^'J MGARi t; ^.*J, i -^#*^#J&, #MGAR, 

f:t>S.MG,.i ra-r -f ^d^^^^fi^-afiO^^tia^^Ly^. 

^ 5^Jp^*hia^ Pm^ PG^4t^«(L LAUC-VF ^il-^>g.;5-^»t, Pmg 

tL^ in=r+n .jSl^ 3 (;te>^^, ^ 4) t. t ^4"*^ A 

6^ PMG^^^^^^^^i^-^'Jt^^^iHdO PM(^>aifc, Pg) 
^>^lSl8t^t Pm^ Pg. Pmg. il— #41^^)2* "^^'i^^^ 
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^3: 













































( -^t MGARj^m) 
























(*t MGC,=0) 




( t MGAR,=in ) 




( * t MGAR,=m-l ) 



>^t. LAUC-VF :^virf, :iLdtf>6t^^6^ DB il-^la] 1^:,. DB T 

^M^^. Xt-f^*k6^ Pm^ Pg. ^ Bt^fr Pm ^ Pg it- 

3ii±# Pm^ Pc^A-^^^^tlE^, it # LAUC-VF ;5^* 6^ It 

AtiS^ P"mg 270 >MtiaTYPE 272, m Jfc#. ■§:>hrt:#^ 

>i!-^*^ MG f^MH^^t^^. ■k'^ TYPE,=1, MG, 
S'm. MGi#:#-^ S'g. TYPER 274 A- 1 

M i5-|^ TYPE MGAR,^ MGARj. 
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^"^Jt^^ DB Bt, MG. /J/r^^'Jfi^^^itBd- 1^/511^ 

t^-4-|Bj|ff,^A->^^jt^Jcl9|l^) ^f-#6^ DB. -JLDB4ti^;!l, 
MGt. ^MG^JaiBt. TJSt^it-^ S'c. iS.^, tii'^j5S*J^^ S'm 
^, tr*(DBi)^ ^'♦(DB^i^i5'];l.^i^^^6^*^jlj^:55Li^ DB 6^|| 

te«"'(DBi) = Ti + L/+ length(DBO, 

#6^FDLi€»t, ^& length(DB2);|. DB| Jii lltR^lti(F#-<i. 

DB 5t^^P^t^ q+1 ^ FDL , Lo,Li,...,L, , JL 
Lo=0<L,<L2<..,<L,.,<L,. LAUC-VF ¥i^^3L^ifX^-kffT: 

success *^0; 

MGCj^Ti+Lj 
MGC2'^Ti+Lj+lengih(DBi); 

:if^MGARj^O, M'J 

^tbMGCHR, ifJffMi^Jij^DBiHli^Sim^ 
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success 

^^success=0, 0f^^^DB/*-^ADBiAMt*/ 

MA 

—S."^^! DB, tfcJt^ MG. ^-^m^f^B-^M^H MG, 

^. 

fil;t>L-^: MGARi t^^^it X. lA-^f MGDRj - MG,,i, MGDRj 
-MG,.2, MCHR-MGCH,. TYPER-TYPE,. 

MGARit6^*k.*t X, MG,.,- MGDR,, MG^j 

-MGDRj, MGCH,^MGCHR, TYPE,-TYPER. 

##iS.^4t.t: # MGC, t^^^-^^-t^^^ MG, ( l<i<m) 6^ 
il^H^Hit^, MGQ-^^-t^^^ MG,( 1< i < m, ^ TYPE,=0 ) 
#^it#>big.. -fet^l, TYPEj.=lJL MGj..,<MGC,. 

^, TYPEj=0, MGj,,<MGC, ^ MGj.2>MGC2. -itP^it—^tA^. 

ik.H MGAR,-j', TYPER-TYPEj. , MGCH-MGCHj.; ^ 
M MGARi 0. 

I^#t. TYPEifi^ii^^ MG, ^PJt^^^^M^:^. tft.* Pc t 
=-x:ia. ( MG^i,MG,.2,MGCH,) ■^Pfjtf'^^ MGCH, -Lfi^-^h 

TYPEi=0. -!iP^ TYPEi=l, MG,.2 #;f$^, ^it^ 

(MG|.„MGCH,) ;B!L)lf#7<y'ftit MGCHiJi6^^i^>lBtli} MG,.,. #J§. 
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TYPE„MGCH,) 4^5T>5i#i^r->^j^^45^*t3£. 

^'fi^iOT: MGCj^O, TYPE=0, G^, > GQ J. Gi.2<GC2, 

JJll MGFLAGi=l. d^;^MGC2=0. JLGt,>GCp *] MGFLAG,=1. ^ 
MGFLAG,=0. t-^^^^^^^- MGFLAG, 
(l<i<m), ^p^, § '•##)S.'^4tt'^^«t#.#;^. 'S#>jfcMGAR, 

^ 24 ^tbT'fO^I^>hJ^Jp^*kS^^*^i|.^;g.. OBS 

24 P*MG*tiS# 270 4-^, il^^i£^^^##^3S^) ^^JK. 
^vS.:^*. DB ^^^l^t^ q+1 ^ FDL, Lo=0,L„...,L,, X 

Lo<L,<...<L,. it* FDL J^t^^f^M, KXJj.iS. DB, )St«.^i^^/S. 
^"^J^ DB ^JiS |.?'J^ 09/689,584 ^fJr^^^ LAUC-VF 

jLf'J#5«|i^>&i^*il4r^>?^T/5t^ FDL. -titfi^ "'ffili^;!'' 

i&T^^i^>S.5lyt., i!«>S.S 42 q+1 >h Pm/Pg 

Pm/Pg^^^"— ^ L|. >i5t>^^Bt)«l, ^JT^ q+1 >h M;*|l^;taiSI6tl^^, 
^-t^q+l^MCH#^;te^6^I^^, //f^ q+1 ^ G 4q5;^:fel5l 6^ f^^, 
iSl^^.t^ q+1 >h GCH;*|5:^;fe^6^f^$L. f-^, •!f»':i>^E^il# Pm/Pg^ 

->^DB. i5iBt^^#6f>^###^jt^^>t^PM/PG^. y^Jim^t^n^ 

^n^^^^. Tk:^^ q+1 >hPMG^ P*mg45^^^^>^^>^- 

>^L@24 t. ^f^mU^-^^SOOMM q+l^P*MG 270 ^^mJiii 
6^ "^il-i^;^" T^':^#•J^^>^ Pm/Pc^^^^ Pmg 

M^^Jfi%^lAVC-yVi^ik, )^X^MM.^¥j'^^, ^>^P* 270 
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q+1 A-^ym^^^^ MGMMGS...,MG'>. MG^ m 

MG^„MG^j,...,MG^„, ■^>^MG^,4^fe^^>^■f-^ MG^,., iff MG^^i. # 
q+1 MGCMVlGCS...,MGO. MGd^^#->^4^, 

MGO, ^ MGCV MGCH: t q+1 ^"^JiS:^'!*^ 
MGCHMVIGCH\...,MGCH*' . # >h MGCH^ m >h ^ 

MGCH\,MGCtf2,...,MGCHJ„. MGCtf ^ 

q+1 >h^'^#:iaTYPE',TYPE',..., TYPES ^t. TYPE^ ^ m >^)=b 
# TYPEj„TYPE'2,...,TYPE'„. MGAR,, MGAR ^i^^^^S, ^ 
f-^^iffH MG MGCH fi^ifcit. MGDR, TYPER, MGCH 4:lt 
-ffi-fiyRMG. TYPE^MGCHR. 

1^;^-^: l^ib MGARi tfi^^fe-it x, MGDR,^MG\j, MGDRj 

-mgV mchr-mgch",, typer-type",. 

^^t^: i^jfc MGARi t6^^*t X, MG^^i - MGDRj, MG^^ 
-MGDR^, MGCtf.-MGCHR, TYPE^^-TYPER, 0<j<q. 

^-f 0< j< q, # MGd^ ffi^HLMf^t^^ MGJ, 
( 1< i< m) ^iM.^n^n>ti^. MGdj -^/St;^^^^ MG^, ( 1< i 

<in, * TYPE^=0) 0<j<q. ^^^'btfj k,, 

TYPE^kj.i=l J- MGJkj.,<MGCV 4^, TYPE^kj=0, MGJu,,i<MGdi 
ifp MGJk].2>MGCV d^^it— A^. lj=l; ^*J, iS: lj=0. 
FD=min{j|lj=l,0< j< q|}. dtp^i^#6<j 1 ^#j-FD. 
MGARi-kj, TYPER-TYPEVj, MGCH- MGCtf^j; ^Jlll MGAR, 
-0. 

XLX^: IS-A MGARi t6^*t*t a, iip^, )«t-f 0<j<q, ^-ff MG^, 
-MGJ,+p MGCHJ.-MGCHW MGCH^^J MGCHVi. Jti^a<i<in. 
^MGJ„.,-0, MGJ„.2-0. 

^T#: ^iJi MGARi 1 a, ^ MGAR^ t*^ b. a<b, 
xti^0<j<q, MG^r MG^,^ MGCHVi^-MGCHi, (;/r;f 

a<j<b) . 
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TYPE„MGCH,) 4^5Tl^i'f^7(r->^j^^ijt^S. i "^^ia-^^fet" ^ 

success *-0; 

MGdi*-Ti+Lj 

MGO2 Ti+Lj+lengih(DBi); 

"^^^^^^^ ; 

^dtU ^:^^^^^Mi^DBi6^ FDL Mat 
k <FD; 

^JM MGCDR^^MGDR^i t^^iS-Jt^MO (0<}<q) 
success 

MA 

success=0, S-^ DB/*:^A DBi JtM V 
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«gid- ) -^^^it^^f^. At^n gid 

gid. ^ f- DB 6^ gid Tv:^^^ BHP ^/M, 

# Pm^ Pc^^^-H-^s-^r^H^ PM-xt^ P&*xt» ■^f:t>^^f-|^>h4|- 
^j?')dfp@ 25^ 26 t^^. ^J^*® 25 t/5t^, 5^jpt*hi£^ PM-ext290 
M, MC. MCH> MARp MAR2> MDR. MCHR, ^'^E® 20 
M^i^.. MCIDC292^->^>bl^^>^5-^, "S^^^ f->tig.6^ gid. MOID 
294 A-A-^^n, -^-^^^^ r >^4^ MGID„MGID2,...,MGID„ * 

'fn ^ ■f^^^t^nMk'f. MGroDR 296 A-A-^^^^^^r, 

PM-ext^^^:^-f Pm. -^>A^;&pT^>h^41^. ^3.^^^^H7i^ft. 

i^-^it^ MGID r A-^tL MGIDi,MGID2,...,MGID,; ^A-^^M 
:^^#->^^#t gid. MGID, M, ^ MCH, xt>gL, ?p=.7Gla 
(M„MCH„MGIDi) ■9r»':l^i(r-4-7^4^4^*hSL. jfc^h. it*»rtii^^>i!- 
# MGIDC MGIDDR. 

5^m3S^ PM^,tiL#T^'J^*^^«. LAUC-VF #iii^>l#'ft 
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^^i^: i^^ MAR, t6^*fe.At x, MDR-M,, MCH,-MCHR 
GIDR*-MGID,. 

^iij MAR, t d^Akit x. M,*- MDR, MCH,- MCHR 
^MGIDrMGIDDR. 

-^n^t I' m 8t# MGIDC M MGIDi,MGID2,...,MGID, ^iM.^ 
4fiti^. j, MGnNMGIDC, ^^4f MAR,-]. MDR,- 

Mj, MCHR-MCHj, MGmDR*- MGID+j. 

2: n Bt4^ MC,MGIDC)-^(Mi,MGID,), (M^jMGIDj),..., 
(Mr,MGID,)3lt#)fci^. ^ib|L'h6^j. ^#,Mj<MC JL MGIDj=GIDC. 

MAR,-j, MDR,*-Mj, MCHR-MCHj, ^ MGIDDR- 
MGIDi . ;3t * 6^ ^ ( M,,MGIDj ) ^ :^ M /L Mj<MC ^ 

MGIDj=GDIC, MAR,=0. 

|fcT#: MAR, t^^AfcAt a. ^ MARj t^^ b, a<b, 

^ ^ , 60 j( a < j<b ), ^# M^, - Mj, MCHj+, *- MCHj ^ MGIDj+, 

-MGID,. 

(Mj,MCHj,MGIDj) ^Tf:*^^^-^^^^^^^^®. "^^^t r 6^ 
i^tlj r MFLAG, ( 1 < i< r ) . ^ JL-I^^ 

MGIDrMGIDC 9t, MFLAGrl. ^->h^ibit^ft>«%^, **&-Ai(/ 
MFLAG, (l<i<r) , § ''ff#:^t 1" ^^tM. j 
##:^{g.^A. MAR, t. 2" 60i^jij^:fe r ^^it^J'ft^ 

MFLAG, (l<i<r) . ^JL^^ M,<MC ^ MGID,=MGIDC H> 
MFLAG,=1. g "^^^tt" ^^^^8t, "##:itt 1" t^^ 
^nMl-^^^iSLMk^U^ MFLAG, (l<i<r) Jt^f>jAfe.ih j. 
■^^Il^XMAR, t. "Pi^L-^' > "1^^^" . "##&t2" 

S 26^*7 Pcext^^fe®. Pc^«300 G, GC. GCH. GAR. 
GDR, GCHR, ■kf$-mm 21 GGIDC 302 4:— 

tJfci&dO gid. GGID 304 A-^^^^. ^^^B^^ r 
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GGIDi,GGn>j,...,GGn)r. GGID,-^ Gj^ GCHj ^tjl^. it^^iit 

^ PM-ex.6^^^^^«t. .^N^-i^t Pg t^VT->^^•&iLla GGID. 
i^^'^E-lgtla^ir n GGIDi,GGID2,...,GGID„ . W >G la 

( Gi,i,Gi.„MCH„GGID,) ■5^lsA#i&->^>^^i^*ha. 
^^^3^0 Pg^,. iL#T?'l>^t.;^^^m LAUC-VF 

fl*L^: ^tb GAR t6^^*t X, |ft.# G^i - GDR,, G^^-GDR^, 
GCH,«-GCHR, GGID,-GGIDR, . 

#(GC,GGIDC) t 6^^-^ (Gi,GGID,). 
(G2,GGIDj),...,(G„,GGIDJ^8t ( ##) 4^tl{^'h6^ j, ^ 

#Gj.i<GC,. Gj.2>GC2j^GGn)j=GGIDC. JJ?^. 
4*.^ GDR,*-Gj.,, GDR2-Gj,2, GCHR-GCHj, GGmR- GGIDj 
GAR*-j; GAR-0. 

^n^^i^^^t- # (GC„GGIDC ) ^ (G,.i,GGIDi) , 
(G2.„GGID2),...,(G„.„GGID„)^8t ( ii^>b3^. MA'b^ j, 

^# Gj.i>GC, GGIDj=GGlDC. *»^it-#'ft iip^ , ^# GDR, 
*-G,.i, GDR^-Gp, GCHR-GCHj, GGIDR- GGID iff GAR^ j; 
^jil'J GAR*-0. 

jS.Ji#: GAR t^^^it a, )«ta<j<n, #>fiGj+i6^ 

1^^, Gj-Gj+i, GCH,t-GCHj+i, GCHjJll GCHj+p GGID fij GGIDj+,, 
*'G„.,-0, G„.j-0. 

XSLT#: iiS-ib GAR tfi^^fcita, Gj+i *- Gj, GCH^+i-CCHj, 
GGIDj»i^GCIDj, a<j<n. 

B9 7CM( Gi,i,G,.2,GCH„GGIDi)Jtt>^f-#3i CCHi( ^ gid ^ GGIDj 
t) i6fj->MiJfi^, ^i^dlfeflti^ii^ G,,i .ft ^^Bt Gt2. ittf- "lai^U 

^ "^y^" ^>hc?i£.M (G,;i,G^2»GCHj,GGIDi) M^^X^^ 



37 



iHt' ) 4fe#6^*&-lbfe^ii>h^ilfciN'ft-?-GFLAGi(l<i<n) , 
^ JL^^ Gu> GCi J- Gi,2< GQ( ;fH>^i«k., G,,,> GC, ), GGID,=GGIDC 
GFLAGi=l. ^-^ilL^ilS.^^B, GFLAG.( l<i<n) , 

^^ll#^;^Bt. '&##f!lA[r.ifcj##^^'(l.^>^GAR t. "It;^^- . 

t ^/r # # 6^ ifi. 60 # ^ <fe.>^ . 

Chj 60 gid M. gl ?it.iO g2 #-T^«j#4l^it^f: ^^^X.^ 
( Mi,MCH„MGID, ) . MCH.'j. i # A^'J MAR, ^ ( MDR, 

MCHR, MGIDDR) t; MGIDDR*-g2, ##^'J^ MAR, t60Afcit i 
(MDR, MCHR, MGIDDR) . 

>^DB\ t.'"'*(DB'). DB')^->^ gid g, DB'60^ 
>^&^PM.xt^PG.xtt60^t. PM.ex.t60:&til#^^2.: 
'h60 i, M,<C(DB')^ MGip,=g. V^^, f^^t^^^^' 

^^^^->^^'^60 i, Gi,,<C(DB'), G^2>tr'(DB'), MGID^g. 

iiit^t;*" — >i- gid tt^^^m MGGIDC. ->^^^^ 
MGGID(^ m MGGID„MGGID2,...,MGGID„) ^-'f^l^^ 

-^^^ MGGIDDR ■^y:i,^^^^i»t.3S.nr Pg^..^ Pc*.ex.- PmG^,.^ PlM-ex. 
^ PG^,t60-^A. PM-«xt^ PG.ex.60##Tl':t$L^Jfc#ilj Pmc^x.60^ 

'^^^ SiO PM-e.t^9^PG^x.^i^*fe^60. >j5b P*MG-ex. t. l^^lV^^u 

^^^Pc^xt^B. i*f-3l^^i60 MG,,,^A#^><^:^60, gjib, 
itit^^>J:iL'J>60 j, it^ MGGIDpi ^yll^H^iSit Ch^^M^ Pw-ext 
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